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_ ~he testtng extBnded over a perlod o.r about four -_months. -- ------
-Geelant. Anot-her signi:f'icant a.,r,~<le-~ent from-
the -tests was the determination that . the blade life 
increases when using a spray·mist coolant. Some tests 
J • 
soluble oil sprayed 1n a ml-st form on the blades as 
they enter the cut. 
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Radius. The radius of the blades also gi,eatly 
affects the life of the cutter. ~Qm~ cutter m@,ufact-
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·carbide Grade. There were a number of 
different grade~ of ca1 .. bide testedo . The th-r~e general 
groqp~' J!Qn-ferrous, general p_urpocse steel cutting _and -. . 
. . 
_premium steel 1:11-t:~!~.!_'l~e ._~H~tested._ ~reii't-----_-- --~-
. manufa.cturePs of carbide ·have dif1'erent mixtures of-. .. ~the. 
____ _ _ --~~ _!;§.n'talum -~a-rhide_. -~-- g ~~- ~!!~ ~~i~yJn~:~~n~,- -~:::::~=-:.~:;~~;-~=- ~~ 
grain size is important and affects the cutting 
- ---- --~ 
-- -~hara.eteristics •. Caroides··-tro~ -Adall'!~~-' ·carbolo.y__. ____ _ 
. 
Firth Loach,. Firth Sterling, and Walmet were tried. 
--------- .... 
8arbtde blades are.highly competitive in price _ 
_ __:_:---;;-~--
. . 
and one would do well to shop around, so to speak,-
for the best buy. For after all, if a busines··~ is _to 
run as economically as possible all considerations 
must be i~vestigate~. · Due to the fact that non-ferrous 
-----~----·------ ·-·--------~-------------- .... - - - -- - - ! -
.:.irade.s·.~~or. --~-~bia.e .ar~---usuai~i-i- -1~ -to-~---i;~-.. -~neapep- tnan -
{) tne· general- purpose steel cutting grade this too 
should'Obe investigated and was in the tests. 
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~ece>1DIDendationsfor Furtper5tudy;. 
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1~ With reference to .the exponent_-•·n" in the 
' . -
cutting speed formula the . vaJ.ues of "n n __ normallf found 
·,· 
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It is felt. that •n• is not a constant but varies· with .. 
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- -..... the- .. environment ·or tne-- cutter· antf -work piiice :-· ---iuia. it ' 
""' 
------;-~ .... .,.. ___ - -- " - .. - ·- ---·---'.,,,,.,.. 
'------------·--.-·--
is ___ a1so felt that •n~ alse varies with the hardness ar 
. 
the work piece. Therefore, t~ere is a n-eed for 
·r 
i~nvest-igations .. illto. -the ·e:rfeet (fl .. ~n:11· when .m.ll.J..i:~ _ 
·with different elements considered. 
2. 'l:he..._ ree.d.. ana depth of ~t- -~~ria~~es need. 
.. 
more accurate and inclusive tables of exponents tor 
milling~ The exponents, in the equation of tool life 1>, 
and depth and feed rate do not appear to be -constants • 
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It is true that minimum cost milling-·wciulcl-----~----------------~-----L:i 
require t~e maximum depth of cut with a maximum feed' 
"' ?-:-.. -.'. 
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-rate are.ve.Py -sha.Ppl¥., limited by othe~ f~tWe.s 
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power available, size of blade, design of cutter, 
- .. ,. .... 
etc. As. the .. depth of eut is increased the eest 
·--------- '/ 
ot tne ·tilade· rises oons1derably·· beq~use -net GJ1ly _--------.. -___ - ... -.. __ -=_-_~-----
does the area of- the :blade increase but also· the 
thickness. 
·Feed also atf'.ec:ts-t-he. overall c.ost in a 
number of ways including --&peed and blade thickness. 
The tests for economic tool life were all conducted 
at a .0.06 to ~OJ..<> i_noh feed per tooth. This is a 
reasonable feed rate for· roughtng·cuu·-.'"·· ""ff "increas]:ng 
·---~,-'""-the .. f..eed .. r.atJ; __ Jr<>11J.g -not· change the · tool geome·try and 
... - -···-•·· • - - . . . - .- --~- - -·· -• ---·--- ····-' -, - : • • . ::::··_ •• ··-· ::_:_.:._ .1, ' 
bring about -chipping then a higher feed would be more 
economica:L... 
A oompari"SQ11 of t·he -costs per unit of 
· material mil:Le_d: 
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of the indexable blag.e milling·. Qn a- yearly basis this 
could mean. a saving of $.37.50 on operating expense a.ion•·, 
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T.eel change 
Brazed Blade Indexable Blade· 
I .?a . -t .98 
'6.59 .5.20 
1-.JO l-.JO 
--------~-----
----- ------~----~----------- ~-----
.. ----.-:-~- replacement 8-.4() j.60 
-- -· -·------- ---
.. ·. ·~eel · grind 
Total 
. $29 .18 ------- -·--------- . __ 112. 68 ____________________ . 
With·savings suoh as thes~, justification 
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ean be ·easily ·eompi.led. But the o·perating 8-XpE$-Ses 
. 
are not the·only savings. The capital investm.ent in 
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.;J, 
tooling for brazed blades was l92QQ ___ Wh~J'~-~~ f Qr _in- ________ -----~ .. 
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be ad.mi tted. that the planning at the outse1__ was 91! __ the · ( 
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ultra· conservative side to ba.ve 12 mills of_ fou.r d.lff~ 1 
,.-. 
- . 
erent -s1z·es. · Pes.sib1y t.wo sizes. would. have been 
sufficient with-~ possible six or eignt total cutters 
_ purchased. This would cut the· investment to about 
$7000. - -- -·· ---- -Even then·· interest. on the savings on invest-
. 
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The cost \per blade -- becomes $2 • 50 
· --~--------·-· --which· would~ef leot a-..aav!ng-!u° ~lTapiacemen~~~st-·= __ ::...:_ -~ CC_ ····•· ff 
.. __ of $1.60 more per cutter. i; 
· ----A.nether . sav-ing -that tti~ -be men-ti-onecl-,-~~~but=:::: ... --- .. -- -- - -· ··. ,--
not calculated, is ·the elimin~tion of the transporting ·-.. . ..... . .· , I 
.· or the· euttePs to tn~-- grinding rqom. The· reason for --~ 
....• ~--~--"·---~··-··· .... , ~ -. . · ··-
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·----·· ·shops·--may-- flav-e --the-il!---~ind-ing rooms as--'-&aYl-----integral 
~ 
part ef the shep and this weuld ·take en less imper-t=anee 
in that case. 
The tests \hav.e also· indi.c.ated that __ c..cmvent1onal 
~ 
. 
or up milling increases the---blade. life in comparison 
ta climb or down ·milling. In milling, which is always 
an interrupted cutting operation, the earbide blade 
takes a $hock as it ··enters the work piece on each and 
-·-·--------·····-··· -ev.ery .rotation .... ~ ... When ... the . .stee-1---ls -hara---a-s · 4.-t--wa-s·-----i-n--···--···········-···· :. -·. -- ····· --
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cutting edge. The blade wouldltail before it would be ' 
-worn out. With eenv-entienal eutting theFe is possibly 
•· 
- - .. -·-
mo re wear per unit of material cut ·but at least the-
blades last long enough to reach th~_ p_o,!nt of ~~~-!!D~_m . 
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